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OUTPUT TRAIT SPECIALTY CORN PRODUCTION IN lOW A 
Dr. Roger Ginder, Professor, Department of Economics 
Georgeanne Artz, Extension Program Specialist, Iowa State University 
Darren Jarboe, Program Coordinator, Iowa Grain Quality Initiative 
Background 
A telephone survey of 2,813 Iowa producers, conducted between December 1999 and February 
2000, asked producers if they grew various types of specialty com. The survey was designed in a 
way that permits statistical inference for the entire state allowing sound numerical estimates to be 
made for the number of specialty com producers, acres and bushels. This paper provides 
information on the delivery points, the general types of contracts used, premium methods, 
percent of specialty grains meeting specifications, and producers' estimates of costs to handle 
and store value enhanced com. Finally, the paper includes data on the future intentions of 
producers to exit production specialty com, maintain their current levels of production, or 
increase their current level of specialty com production. 
Production of com with special output traits is not a new in Iowa. White com and food grade 
yellow, for example, have been grown for many years. More recently, the number of different 
types of com with special output traits and the volumes grown has increased. Two distinct kinds 
of special output traits are showing rapid growth. The first category is com produced using 
special production practices such as certified organic, pesticide free or non-GMO. These 
generally require identity preservation and often very specific practices need to be documented 
and certified. The second category is com with special intrinsic chemical characteristics such as 
high oil, waxy, high protein, or high amylase. These require specific seeds and are often 
subjected to content testing before they are marketed. About 16% oflowa's producers (or one in 
six) produce some com with special output traits belonging to one of these two categories. 
On average, growers who produce some type of specialty com farmed 634 acres and planted 
about 140 acres of specialty com. The 1999 survey indicated that about 9. 5% of all Iowa com 
acres harvested (or about 1,120,00 acres) were planted to com with some specialty output trait. 
Specialty com yields were 139 bushel per acre on average- slightly lower than the average for 
typical commodity com. However, the average for special output com does not mean that all 
types of special output trait com will have greatly reduced yields. Some of the very specialized 
types of com and the organics tend to pull down the overall average yield for the category. 
Lower yields in the organics and lower yield output trait specialties are offset by higher price per 
bushel. The estimated total production of all special output trait com for Iowa in 1999 was about 
156 million bushels or about 9% of all com grown in the state. 
Table 1 shows a breakdown of the planting patterns for individual types of specialty com. 
Average acreage for all special output trait types was 200 acres or less and in all cases the 
specialty com was planted on less than 40% of the average producer's total planted acres. 
Producers ofyellow food grade com, non-GMO com and organic or pesticide free com tended to 
operate fewer acres than producers of other types of specialty com producers. 
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Table 1. Average Total Acres Planted and Specialty Com Acres Planted by Respondents 
Producing Value Enhanced Com (Output Traits) in 1999 
Respondents' Respondents' Specialty as Average Type of Specialty Com Average Average Acres Percent of Total Yield Operated Acres Specialty Farm Acres 
High oil 788 108 18% 145 
Waxy (yellow or white) 769 114 19% 147 
Yell ow food grade 264 78 36% 147 
Non-GMO or GMO free 501 160 37% 140 
Organic and Pesticide Free 350 70 23% 97 
White com 1202 202 20% 134 
Component Based specialty 612 47 22% 70 
Other 641 109 23% 134 
Total 634 142 29% 139 
Statewide estimates of acreage and production were constructed for 1999 based on the data 
provided by survey respondents. These are shown in table 2. In 1999, approximately 156 million 
bushels of special output trait com was produced on about 1.2 million Iowa acres. Non-GMO or 
GMO free was the most widely produced special trait com. It accounted for slightly more than 
half of all specialty acres planted and bushels produced. High oil com was the next largest 
accounting for about 22% of all specialty com acres planted and harvested. Waxy com and white 
com each made up about 8% of Iowa specialty com planted and specialty bushels produced. 
Yell ow food grade and organic or pesticide free accounted for only a very small percentage of 
Iowa specialty grains planted in 1999 -about 1.5-1. 7%. Despite the fact that a similar number of 
acres of yellow food grade and organic were planted, the organic bushels produced was less than 
two-thirds the number of yellow food grade bushels. However, the lower yields do not 
necessarily reflect lower gross revenue per acre or profit. As stated earlier, the price per bushel is 
typically adjusted upward to account for lower yields, increased production risk, increased labor, 
and more intensive management. 
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Table 2. Estimated Iowa Acreage and Bushels Produced for Selected Types of 
Output Trait Specialty Com 
Com Type 
High oil 
Waxy (yellow or white) 
Yell ow food grade 
Non-GMO or GMO free 
Organic and Pesticide Free 
White com 
Component Based specialty 
Other 
Total 
Estimated Iowa 
Acres 
248,537 
90,130 
18,731 
605,311 
16,656 
92,738 
5,197 
39,850 
1,117,150 
Estimated Bushels 
Produced in Iowa 
36,037,881 
13,249,118 
2,753,484 
84,743 ,552 
1,615,638 
12,426,855 
363,789 
5,339,857 
155,826,308 
The component based specialty com category accounted for the fewest acres. Only about three-
fourths of one percent of specialty com acres was planted to these crops. hese are newer crops 
and are in some cases being produced on a pilot basis before full commercialization. It is 
anticipated that there will be significant growth in acreages of component specific specialty grain 
as more existing types are commercialized and new ones are developed. The future growth in 
production for these specialized hybrids in most cases will depend on developing special value 
chains tying producers, handlers, processors, and end users more closely together. 
·Delivery Channels 
Table 3 shows the delivery points for specialty com types. The dominant first delivery point for 
output trait specialty grain was the country elevator. This is not surprising since the country 
elevator often plays an active role in developing markets, in assembling, storing, and shipping 
many of the specialty grain products. River terminals were also important delivery points -
especially for product bound for export. However, since terminals do not represent a practical 
alternative for interior Iowa producers, much of the grain must first move through a country 
elevator. Nearly one-third of the respondents reported that the specialty com was retained for on-
farm use as livestock feed or other purposes. Direct delivery to feed milling or food milling 
facilities was cited as a delivery point less frequently. Approximately a third of the respondents 
did not specify any delivery point. 
213 
Table 3. Delivery Points for Specialty Com 
Delivery Point Number of Percent of Responses Responses 
Country Elevator 113 42% 
River Terminal 36 13% 
Food Milling Facility 13 5% 
Feed Milling Facility 9 3% 
On-farm Use 83 31 % 
Other 17 6% 
271 100% 
Delivery points differed somewhat by the type of specialty grain. This is shown in table 4. High 
oil com (HOC) producers delivered most of their marketed com to either a country elevator 
(28%) or a river terminal (19%). On-farm use (presumably for feeding) was the largest single 
destination for HOC at 38%. Such on-farm use permits the producers to capture of a larger 
portion of added value since the segregation and IP marketing costs beyond the farm are 
eliminated. Waxy com followed a similar pattern with slightly more held for on-farm use (43%) 
and delivered to a country elevator (40%). The majority of white com and food grade yellow 
com moved into commercial channels through either a country elevator or a river terminal. 
The major delivery points for non-GMO or GMO free com were country elevators with about 
20% held for on-farm use. About 89% of organic com went to millers and another 14% to on-
farm feeding. Thus, about 43% went to identifiable domestic feed uses. Export markets 
accounted for about one bushel in seven as did food milling markets. 
Table 4. Delivery Points for Specialty Com by Type 
High Oil Yellow Organic & Delivery Point Waxy White Non-GMO Pesticide Com Food Grade Free 
Country Elevator 28% 40% 40% 43% 70% * 
River Terminal 19% 10% 20% 29% 6% 14% 
Food Milling Facility 2% . 3% 35% 14% * 14% 
Feed Milling Facility 4% * * * 1% 29% 
On-farm Use 38% 43% 5% 14% 21% 14% 
Other 8% 5% * 0% 1% 29% 
100% 100% 100% 100% 100% 100% 
* Less than 1% 
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Contracts And Premiums 
Since specialty com differs from typical commodity com, it nearly always earns a premium over 
commodity price. One or more of a variety of cost increasing factors are typically present in 
specialty products. Examples include: 
( 1) the increased costs generated in segregation and identity preservation, 
(2) extra documentation or certification, 
(3) additional field operations for some crops, 
(4) reduced yield in some crops, 
(5) or added transportation in some cases. 
To offset these costs and make profitable production possible, a premium must be paid beyond 
the commodity price where these costs either don't exist or are lower. 
Payment plans for issuing premiums vary and affect the level of price and production risk 
assumed by the producer. Premium payment plans typically are agreed upon in advance and 
incorporated into contracts. However, not all specialty grains are grown under contract. In some 
cases, specialty grains are grown "speculatively" without a contract and the producers assume all 
price and yield risk. In cases where the specialty grain is grown for use on the farm there is 
usually no contract since title does not change. The "premium" for grains on the farm must be 
captured through feeding or other on-farm use. 
Three general types of contracts define the risk share split between the farmer and the buyer or 
contractor. One type, "Market plus premium," leaves the producer with all the price and yield 
risk that exists in commodity production and then adds a fixed premium per bushel to cover the 
added cost of producing specialty grain. Another type of contract, "Flat Price per Bushel," leaves 
yield risk with the farmer but guarantees a price for each bushel of specialty grain produced. The 
third general type of contract, "Flat Payment per Acre," transfers all the price and yield risks to 
the contractor and pays a flat payment per acre roughly equal to what the producer could expect 
producing the commodity plus some premium to cover added specialty costs. In some cases, a 
combination ofthese methods is used. For example, a market plus premium could have a floor to 
protect against very low yields, especially if the variety is subject to higher than normal yield 
fluctuations or there is little or no information on how it performs. Or in the case of flat payment 
per acre contracts, there may be provisions for yields that are significantly above or below 
expected levels. 
Respondents were asked to specify the type of contract used for specialty com produced in 1999. 
The results are shown in table 5. 
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Table 5. Types of Contracts and Premium Methods Used for 
Specialty Com 
Type of Contract 
Market Price Plus Premium 
Flat Price Per Bushel 
Flat Payment Per Acre 
Combination of Premium Methods 
Other Premium Method 
Total 
Number of 
Responses 
72 
26 
2 
7 
16 
123 
Percent of 
Responses 
59% 
21% 
2% 
6% 
13% 
100% 
The most frequently used premium method was market price plus a premium. This method 
accounted for about 60% of the contracts reported. This payment method is easily understood by 
the producer and functions well where the specialty grain is agronomically similar to commodity 
hybrids and there are not large yield penalties. 
Flat price per bushel contracts accounted for about 20 percent of all contracts reported. These 
contracts are more likely to be used where significant yield penalties exist such as in organic 
production or some of the very specialized hybrids. They permit the producer to plan more 
effectively. They also provide more protection than a market plus contract against very low 
commodity com prices, which fall heavily on producers with low yield per acre. 
The flat payment per acre contract accounted for a very small fraction of the contracts reported. 
Difficulties with the price support programs and a general perception that these contracts limit 
the producer's control may help to explain the low rate of use for this contract. Contractors may 
also have concerns about producer performance unless strict management provisions are 
included. They may, however, be useful when markets are extremely thin and there is a great 
deal of yield risk or known yield drop. About 6% ofthe contracts involved some combination of 
these three contract types. About 13% of the contracts were written to provide premiums by 
other methods such as a sliding scale based on measured content of desired traits or components. 
Table 6 shows the types of contracts used for various specialty grains. Market price plus a 
premium was the dominant type of contract for HOC and waxy. This is not surprising since the 
major uses for HOC and waxy are closely related to uses for commodity com. Approximately 
half the white com contracts were market price plus a premium but a substantial fraction (35%) 
were under a flat price per bushel contract. The reverse was true for the yellow food grade 
contracts. Only 33% of the contracts were market plus while 67% were flat price per bushel. 
Over 90% of the non-GMO grain was produced speculatively without any contract. This is due 
in part to the way that this kind of specialty production emerged in late 1999 as some processors 
and exporters responded to consumers in foreign markets. There was little hard information 
about the demand for non-GMO com and few contracts available. Some producers were in a 
position to harvest and store non-GMO com with relatively little added cost. This flexibility 
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permitted these to do so in anticipation of a premium if a strong market emerged but without 
much reduced profit if it didn't. Where contracts were written, about one-third were market plus, 
one-third were flat price per bushel, and one-third were some other method. 
Table 6. Types of Contract By Specialty Com Category 
High Oil Yellow Organic & Type of Contract Waxy White Food Non-GMO Pesticide Com Grade Free 
Market Price Plus Premium 76% 62% 53% 33% 33% * 
Flat Price Per Bushel 6% 14% 35% 67% 33% 100% 
Flat Payment Per Acre 2% * * * * * 
Combination of Premium Methods 8% * 6% * * * 
Other Premium Method 8% 24% 6% * 33% * 
100% 100% 100% 100% 100% 100% 
* Less than 1% 
All of the organic contracts reported a flat price per bushel contract. This method dominates the 
organic market because significant yield penalties exist in many cases. Buyers offer the producer 
high fixed prices to compensate for the reduced yields as well as increased production and 
handling costs. 
Contracts for specialty grain almost always require that some desired trait be present when the 
grain is delivered. There is often a minimum threshold level for the desired trait as well. 
Concerns about rejection are frequently voiced, especially by producers who are beginning 
specialty production. Survey respondents were asked how much of their value enhanced grain 
met market specifications (see table 7). Results indicate that in the vast majority (89%) of cases 
grain was accepted. About 4 1/2 percent of the respondents reported that less than 80% of their 
grain had met the market specifications. Another 4 1/2 percent of respondents reported between 
80% and 90% of their com met specifications. 
Table 7. Percent ofValue Enhanced Grain 
Which Met Market Specifications 
Percent of VE Grain 
Meeting Market 
Specifications 
Less than 80% 
80%-90% 
90%-95% 
95%-99% 
100% 
Percent of Responses 
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4.5% 
2.2% 
4.5% 
0.0% 
88.8% 
100.0% 
An important cost factor in specialty production is storage and handling. Handling and storage of 
specialty grains nearly always involves added costs compared to the costs typical for commodity 
grain. The level of added cost varies not only with the type of specialty grain produced, but also 
with the type of storage and handling equipment on the individual farm. 
Table 8. Estimated Cost Per Bushel to Handle 
and Store Value Enhance Grain 
Estimated Cost Percent of Responses 
Less than $.05 26% 
$.05- $.10 15% 
$.10-$.15 23% 
$.15-$.20 13% 
$.20-$.25 13% 
$.25- $.30 5% 
$.30- $.35 3% 
More than $.35 3% 
100% 
About 25% of respondents indicated that added costs were less than 5¢/bushel. In many cases, 
these may have been producers who were producing non-GMO hybrids with conventional 
practices. Such producers would not have encountered significant additional costs of segregation 
and identity preservation since little change was required from their conventional practices. 
About 23% of the producers estimated their costs at 10-15¢/bushel. Ifthe mid-range categories 
are combined, about 49% of respondents indicated storage and handling costs between 
10¢/bushel and 25¢/bushel. Only 11% of respondents indicated costs higher than 25¢/bushel. 
Future Plans For Specialty Grain Production 
As more and more producers experiment with specialty grain production, it is likely that some 
will find it to fit their operation while others will not. Respondents were asked whether they plan 
to continue or exit production of specialty com. The results are shown in table 9. 
Table 9. Plans for Future Production of Specialty Com 
Plan to continue/ Plan to Exit Total increase/no response 
Average acres 611 794 * 
Average age 51 50 * 
Estimated producers 12,798 1,843 14,641 
Estimated acres 967,447 149,703 1,117,150 
Percent of specialty acres 87% 13% 100% 
Estimated production (bu) 135,096,245 21,433,929 156,530,174 
Percent of specialty production (bu) 86% 14% 100% 
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About 26% of those surveyed indicated that they plan to maintain current levels of specialty com 
production or increase their level of specialty production. The majority of those surveyed did not 
indicate plans; about 60% gave no response. Approximately 13% indicated plans to exit. Those 
planning to exit specialty production farmed slightly more acres than those not planning to exit. 
On average, they farmed about 180 acres more than those not responding or planning to 
continue. Of the 1, 117,150 estimated acres of specialty production, about 150,000 or 13% were 
planted by those planning to exit. The number of specialty bushels produced by those who plan 
to exit was about 21 million or 14% of total specialty bushels produced in 1999. 
Table 10 shows the breakdown for statewide estimates ofthe number of Iowa producers who are 
planning to exit, continue, or increase production by type of specialty com. Of the estimated 
1,843 producers planning to exit, about 1,126 were high oil com producers planting an estimated 
91 , 177 acres. Another 1 ,229 producers of high oil com planned to maintain their level of 
production, 307 planned to increase their HOC production, and 1,604 gave no response. For 
waxy com, an estimated 239 producers planned to exit production and the majority of producers 
-about 751- planned to either maintain or increase production. None of the organic producers 
responding planned to exit production and an equal number (68 estimated producers) indicated 
they would maintain and increase production. Approximately 275 Non-GMO com producers 
planned to exit but about 1,195 planned to maintain or increase in 2000. An estimated 137 white 
com producers expected to exit while about 375 planned to maintain or increase production. The 
number of component based specialty grain producers responding to the survey was quite small, 
but about % of those responding planned to maintain or increase their specialty grain acres. 
Table 10. Statewide Estimates of Producer' s Future Plans for Specialty Com Production by 
Type of Com 
Plan to Exit Plan to Maintain Plan to Increase No Response 
Type of Com Producers Acres Producers Acres Producers Acres Producers Acres 
High Oil 1,126 91 ,177 1,229 74,337 307 11 ,881 1,604 71 ,142 
Waxy 239 13,516 546 28,721 205 10,431 478 37,462 
Yellow Food 34 918 * * * * 410 17,813 Grade 
Organic & 
* * 68 2,479 68 2,883 307 11 ,294 Pesticide Free 
Non-GMO 273 33,275 921 76,577 273 23 ,524 5,563 471 ,934 
White 137 3,838 273 38,913 102 25,434 341 24,553 
Component Based 34 257 34 918 68 1,800 68 2,222 
Other 102 6,721 273 19,374 68 2,571 239 11 ,184 
Less than 1%. 
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Summary And Conclusions 
Specialty corns of all types represented a significant share of planted acres in Iowa for 1999, 
accounting for just under 10 % of all acres planted. Growers across the state are trying one or 
more of the specialty crops, about one corn producer in six produced some kind of specialty 
corn, and many producers plan to continue or increase production of these crops. 
Standard Non-GMO hybrids were the most common type of specialty corn produced. This is a 
relatively new market, which most likely did not develop for many of the producers who 
attempted to segregate in the past marketing year. However, the current situation with StarLink™ 
commingled with standard hybrids may offer increased opportunities for production aimed at 
specialty human consumption markets in the future. 
A significant amount of high oil corn was planted as well. While a considerable number of 
producers indicated that they plan to exit HOC production, large numbers of producers plan to 
continue or expand HOC production. Waxy corn and white corn accounted for more than 90,000 
acres each and showed similar patterns. About 239 waxy producers and about 137 white corn 
producers plan to exit production ofthe crop, but at the same time, about 750 waxy producers 
and 375 white corn producers plan to maintain or increase their specialty corn production. None 
ofthe organic producers planned to exit and about 130 plan to increase production. The reasons 
for exiting specialty corn production may occur for a variety of reasons, including exit from 
farming, a poor fit with the farming operation, and changes in the transportation situation or 
market outlets for the type of grain being grown. It should be noted that no measure of entry into 
specialty production was possible in this study and that there are likely to be new entrants into all 
of the categories as other producers experiment with specialty corn. 
Contract terms and arrangements were found to vary by the type of specialty grain produced. 
There were significant quantities of some types of specialty corn produced on "spec," without 
any contractual arrangements. This was especially true for the Non-GMO corns and the HOC 
corn where it could be fed on the farm. Few problems with corn failing to meet contract 
specifications were identified. 
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